Cloning and characterization of overexpressed genes in the mammary gland of rat strains carrying the mammary carcinoma suppressor (Mcs) gene.
Inbred rat strains vary in their susceptibilities to mammary carcinogenesis. The Copenhagen (COP) and Wistar-Kyoto (WKY) rats are tumor resistant, whereas the Wistar-Furth (WF), Fischer (F344), and outbred Sprague-Dawley (SD) rats are susceptible. A dominant pattern of inheritance acting via the mammary carcinoma suppressor (Mcs) gene(s), which is mainly responsible for mammary tumor resistance, has been defined in the COP and WKY rats. In order to understand the basis of the phenotype, COP and WF mammary mRNAs were used for subtractive hybridization to isolate genes associated with the activity of the Mcs gene(s). Three genes, alpha-casein, lipoprotein lipase, and an unidentified gene, were found to be overexpressed in the mammary gland of the COP rat. In addition to alpha-casein overexpression, Northern analysis demonstrated that beta- and gamma-casein genes were also highly expressed in the mammary glands of tumor-resistant WKY and COP virgin rats but not the susceptible F344, WF, and SD strains. The association of casein gene expression with the tumor-resistant phenotype was further investigated by determining the functional site of the strain-specific casein gene regulation by using a mammary cell transplantation assay. In contrast to its normal endocrine control during pregnancy and lactation, casein gene overexpression was found to be controlled within the mammary epithelial cells of virgin rats. This is also the site of production and action of the Mcs gene product. Comparison of polymerase chain reaction-amplified beta-casein precursor RNA levels with the use of reverse transcription-polymerase chain reaction revealed that the regulation of this gene is likely at the transcriptional level. These data suggest an association of overexpression of casein genes, with the Mcs phenotype. The biological significance of this association is under investigation.